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The Nucleation-Two Dimensional Interface Growth Equation
for the Thermal Decomposition of Mg(OH),

Hideki Yoshioka*, Kayoko Amita* and Genzo Hashizume**

Isothermal gravimetric curves of the thermal decomposition of Mg(OH), have been
examined from the standpoint of kinetics and mechanisms. A new kinetic model is proposed;
the decomposition occurs successively from the particles in which nuclei have been formed,
and a single-particle decomposition once initiated proceeds according to a contracting disk

model. The present model combining nucleation and two dimensional interface growth
satisfactorily accounts for the thermal decomposition of Mg(OH), prepared by different
methods and thus having different crystallite sizes. Temperature dependences of the nuclea-

tion rate constant and the rate constant of interface growth is separately evaluated and

related to the nature of sample.
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Fig. 1 Isothermal gravimetric curves of Mg(OH),,

sample A. o is the fraction decomposed.
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Fig. 2 Plots of the first order equation for
sample A.
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Fig. 3 Schematic representation corresponding to
kinetic models; (a) first order model, (b)
contracting disk model and (c) N-B model.
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Fig. 4 (a) Nucleation rate and (b) single-particle

decomposition rate in the N-B model.
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Fig. 5 Comparison of the experimental data and
the theoretical curves based on the N-B
model for sample A.
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Fig. 6 Comparison of the experimental data and

the theoretical curves based on the N-B

model for sample B.
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Fig. 7 Temperature dependence of the rate
constants.

Table 1 Kinetic parameters.

Sample nucle_ation phase b-oundary
AE/kJmol™' A/s™' AE/kJmol™ A/s7
A 292 65x10% 186 97x10%
B 154 58x10" 163 1.2x101
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